The prepatent period of the Ilan strain of S. japonicum in three rhesus monkeys varied from 42 to 78 days (avg. 56.3) ; in an equal number of monkeys, the Japanese strain, from 37 to 40 days (avg. 39.3). Only 28 schistosomes were recovered from the three monkeys infected with the Ilan strain compared to 145 from the three monkeys infected with the Japanese strain.
INTRODUCTION
and the S. japonicum cercariae obtained from this snail species which was collected from the endemic area of Changhua in Central Taiwan. Kuntz (1962) reported that a new distribution area of O. formosana had been found in Ilan in the northeastern part of Taiwan.
O. formosana infected with carcariae of S. japonicum were also found in this new location. Moose and Williams (1963, 1964) performed infectivity studies using O. formosana originating from Ilan and reported that these snails are exceedingly resistant to infection with the Formosana zoophilic strain from 'Changhua but are susceptible to infection with the human strains of S. japonicum from Japan and the Philippines . Since O. formosana snails harboring ceacariae of S. japonicum have been found in the Ilan endemic area, the question was raised : to what category (human or zoophilic) does the Ilan strain belong (Moose and Williams, loc. cit.) ?
Inasmuch as rhesus monkeys are readily available for use as experimental animals, it was decided to compare the infectivity of these animals to the Ilan and Japanese strains of S. japonicum.
MATERIALS AND METHODS
The principles of laboratory animal care as promulgated by the National Society for Medical Research were observed.
Large field collections of O. formosana from Ilan, Taiwan, were sent to this laboratory early in 1965. From these shipments, nine snails shed S. japonicum cercariae. After passage of the life cycle through albino mice (SM strain), additional uninfected O. formosana from Ilan were exposed to miracidia hatched from eggs obtained from livers of the infected mice. Seventy six snails became infected.
Six female rhesus monkeys weighing between 1.5 to 2.5 kg were used for this experiment. During a brief period of isolation and conditioning, their stools were found negative for schistosome eggs and Salmonella.
The animals were also negative for tuberculin reactivity. The monkeys were divided into two groups of three animals each. Monkeys in Group I (nos. 1, 3 and 30) were each exposed to 400 cercariae of the Ilan strain of S. japonicum.
Monkeys in Group II (nos. 34, 35 and 469) were each exposed to 400 cercariae of the Japanese strain.
The cercariae were obtained by crushing 76 infected O. formosana from Ilan and 76 infected O. nosophora, which harbors the human strain of S, japonicum, from Kofu, Japan. The cercariae of both strains were pooled separately, counted on a glass slide and applied to the shaven abdomen of each animal. The monkeys had previously been anesthetized with Sernyl*. In order to ascertain whether or not an equal distribution of the sexes of the parasites had been achieved, albino mice (SM strain) were exposed to the cercarial pools. Ten mice each were infected cutaneously with 50 cercariae of the Ilan strain and ten mice were likewise infected with the Japanese strain. The mice were killed 42 days after exposure. The worms recovered from each animal were sexed and totaled by group.
To determine the presence of S. japonicum eggs in feces, monkey stool examinations employing the AMS III concentration technique (Hunter et al., 1948) were performed 30 days after infection and were continued six days a week through the 88th day. The monkeys were killed on the 90th day by an injection of Toxital**. The viscera of each * Parke , Davis and Company, Detroit, Michigan, USA. ** Jensen-Salsbery Laboratories , Inc., Kansas City, Missouri, USA. monkey were first perfused and then manually dissected. The location, number and size of schistosomes recovered was recorded. For histopathological study, portions of the liver, lungs, mesenteric lymph-nodes, kidneys, heart, spleen, and small and large intestines were fixed in 10 % formalin, embedded in paraffin, sectioned at six microns thickness and stained with hematoxylin and eosin. The miracidial hatching test was performed with unfixed liver tissue from each monkey.
RESULTS

A. Parasitological Findings
The number of male and female worms recovered from both groups of infected mice showed that a relatively equal sex ratio was attained from each cercarial pool. The worm yield of the Ilan strain was 132 (26.4 %) males and 162 (32.4 %) females ; the Japanese strain, 152 (33.7 %) males and 141 (31.3 %) females. One mouse in the latter group died nine days after infection ; therefore, final tabulation was done with worms harvested from nine animals.
The were recovered from the three monkeys infected with the Ilan strain compared to 145 from the three monkeys infected with the Japanese strain. The body length of worms recovered from the former group of monkeys was shorter than that of the worms recovered from the latter group. By the F test, the difference between the mean body length for the two strains was statistically significant at the 1 % level for females and the 5 % level for the males. Miracidia were hatched from eggs obtained from livers of all the monkeys except one monkey which was infected with the Ilan strain. (Fig. 1) . In the center of the nodules, three to six eggs were usually surrounded by multinucleated giant cells. The eggs showed various developmental stages. Those which were necrotic and disintegrated were infiltrated by many eosinophils, lymphocytes and a few histiocytes and plasma cells. Eosinophil infiltration was especially prominent. In general, the outer layer was composed of lymphocytes and eosinophils, but eosinophils were also found diffusely through the lesion. Epithelioid cells and fibroblasts were frequently seen. Some hepatic parenchymal cells were degenerating and had pyknotic nuclei. Lymphocytes and eosinophils infiltrated around interlobular bile ducts and venules.
The structure of nodules induced by eggs of the Japanese strain was essentially the same as with the Ilan strain (Fig. 2) . They were composed of some centrally placed eggs, multinucleated giant cells, eosinophils, lymphocytes, histiocytes and plasma cells. Eosinophil infiltration was prominent in some cases, but in others, lymphocytes predominated. Around the wall of interlobular venules, a cellular infiltration composed predominantly of lymphocytes with smaller numbers of plasma cells and comparatively few eosinophils and histiocytes was found.
2. Lungs: Neither nodules induced by eggs nor lesions produced by worms were recognized. However, the findings as described below are based on the assumption that they may be related to schistosome infection.
Localized eosinophil infiltration was especially prominent around blood vessels, and diffuse eosinophil infiltration was observed in the alveoli together with prominence of the alveolar epithelium. Comparatively few giant cells and histiocytes were present. Eosinophils infiltrated around bronchioles and mucosal epithelia. Pulmonary pathological changes were essentially the same in monkeys in both groups.
3. Intestines: In general, the pathological changes in the small intestine were less prominent than those in the large intestine. With the Ilan strain (Fig. 3) , scattered eggs and hemorrhages were generally recognized in the tunica proprio mucosa together with a cellular infiltration composed of mononuclear cells and eosinophils.
In the submucosa, many nodules were seen whose structure corresponded to those in the liver. The eggs were surrounded by giant cells and ringed by lymphocytes, eosinophils, and histiocytes. In addition, the nodules usually had some fibroblasts and epithelioid cells. The eosinophil and lymphocyte infiltration was more prominant than that of other cellular components.
Proliferative changes in connective tissue were recognized around the nodules. It was frequently found that eggs not surrounded by giant cells were directly infiltrated by a great many eosinophils and disintegrating polymorphonuclear leucocytes . In these foci, epithelioid cells, fibroblasts and macrophages were recognized . Proliferating connective tissue was present around the inflammatory foci . This type of lesion, with prominent cellular infiltration, was found in the mucosa as well as in the submucosa. With the Japanese strain (Fig. 4) , the pathological changes were comparable to those of the Ilan strain. Catarrhal inflammation was observed in the mucosal membrane , and disintegration or exfoliation of the mucosa was occasionally found. So many large nodules were recognized in the submucosa that the granulation tissue induced by adjacent eggs seemed to be continuous. The structure of the nodules was the same as with the Ilan strain.
4. Other organs : No specific pathological changes were observed in lymphatic nodules, heart, kidney, or spleen in monkeys infected with either strain . 
